its potential advantages. Since the days of signalling with bonfires there have been many important developments in the optical communications field, the two most important ones being the development of the laser, which is a coherent, highly directed source of light, and the optical fibre. The laser enabled us to overcome the problems of unwanted analogue intensity modulation and to capitalise on the use of the phase information of the wave and coherent detection, much as the familiar heterodyne receiver does in the standard radio receiver. Later the development of the optical fibre made possible the propagation of optical signals in a controllable lowloss medium with the option of removing multipath effects, where desirable. This has enabled large repeater spacings to be achieved with a consequential increase in system reliability.
Although communications is an important application for optoelectronics, there are other areas, including high-speed signal processing and sensing, which are becoming extremely important for future systems. Light sources and detectors have been revolutionised by the use of quantum well semiconductor devices, which effectively make it possible to engineer the bandgap of a semiconductor. In the case of the semiconductor laser this means that the wavelength of the light can be 'tuned' to the low-loss wavelength of the fibre or other transmission medium.
Other developments in the optoelectronics field concern the use of optics for sensing a variety of parameters. Since this is possible without the use of an electrical signal, these sensors are deemed to be safer than their electronic counterparts, especially in environments where there are explosion hazards. The potential for multiplexing signals in an optical system greatly aids the development of multitasking/ parallel systems. This is of considerable importance in the field of computing, where the bottleneck in systems using serial data transfer can be avoided by using wavelength multiplexing and demultiplexing, and has led to the development of optical backplanes for computers.
One major factor which influences the adoption of any new technology by industry is the cost of the components and systems which use it. Clearly optoelectronics offers many advantages over the conventional copper and silicon electronics, especially at high frequencies, and it is remarkable that optoelectronics has not found a greater adoption in commercial markets. The true potential of this revolutionary technology will not be realised until its cost is reduced and that will not occur until the technology receives a greater adoption by industry.
So where do we go from here? The obsession of the American and Japanese companies to control the electronics market may well force them eventually to flood the market with cheap devices, thereby gaining control; the Japanese have almost done that with the UK semiconductor market and it may be the way that many emerging technologies go in the future. Fortunately, the government, via the DTI and SERC, are still pumping considerable funding into optoelectronics, hopefully with the expectation that this is not another technology that we will relinquish to our colleagues abroad. The potential is there and the rewards are considerable and it is to be hoped that the UK can respond to the challenge of commercial adoption in the same way that it has to the R & D in this subject.
B. L WEISS

Book Review
Frequency control and synthesis IEE Conference Publication 303 1989, 107pp., £24 This publication consists of papers presented at the second international conference held in April 1989 and is divided into six topic areas. These are quartz crystals (three papers), oscillators (nine), phase-loop techniques (one), synthesis (three), atomic standards (two) and applications (two). The range of subject matter in these contributions is thus fairly wide, covering as it does the interests of associated organising bodies, which include the IEE, the Institute of Physics and the Royal Institute of Navigation. There are 11 papers from universities or research institutes and nine from industry, some of the former in Eastern Europe.
The first group of papers deals with the measurement and modelling of quartz resonators. These two aspects have received attention over at least 50 years, since the pioneering work of W. P. Mason and colleagues at Bell Labs in the 1930s on wave filters using quartz crystals. The problems involved can now be tackled with computer programs and commercially available network analysers, which were not available until recently. New measurement methods are described, the results of measurements are presented, and reference is made to the activities of Working Group 6 of the IEC Technical Committee TC49.
The largest group of papers arc the nine covering the subject of oscillators. In electronic circuits, the application of positive feedback preceded the application of the negative-feedback amplifier by about 30 years. From about 1912 until the early 1930s positive feedback reigned supreme. The first paper deals with the fundamental limitations of oscillator performance in terms of a simple positive feedback Q multiplier model, which accounts for phase noise, effective Q, figure of merit, and which also explains the operation, performance and fundamental limitations of injection locked (or governed) oscillators. Two papers deal with oscillators ELECTRONICS & COMMUNICATION ENGINEERING JOURNAL FEBRUARY 1990 
